McKittrick-Wheelock syndrome is a rare disease characterized by a large hypersecretory rectosigmoid villous adenoma resulting in persistent large volume diarrhea, electrolyte abnormalities, and renal dysfunction. We report an unusual presentation of this syndrome in a patient who developed persistent diarrhea along with dermatomyositis and rectal prolapse and was later discovered to have a large rectal villous adenoma along with a smaller sigmoid tubulovillous adenoma. In our literature review, we were able to find one case report of a dermatomyositis occurring in conjunction with a tubulovillous adenoma and few case reports of rectal prolapse in the setting of a secretory villous adenoma. However, there were no reports on both occurring in association with McKittrick-Wheelock syndrome. This report highlights the variable manifestations of colorectal adenomas and the importance of searching for an underlying neoplastic entity in patients with new onset dermatomyositis or rectal prolapse or both.
Introduction
Colonic adenomas are premalignant lesions that comprise around two thirds of all colonic polyps. 1 They are usually asymptomatic, although, in some instances, they can cause rectal bleeding and some nonspecific gastrointestinal symptoms. Rarely, these adenomas can grow in size and cause hypersecretory complications such as persistent diarrhea, electrolyte imbalance, and renal failure, or what is known as McKittrick-Wheelock syndrome. 2 Management of this disease consists of aggressive fluid resuscitation and correction of electrolytes as well as resection of the tumor. Dermatomyositis and rectal prolapse in association with colorectal adenomas are exceedingly rare. 3, 4 We found no reports in our literature review of these two entities being both present in the setting of McKittrick-Wheelock syndrome. As such we present this case as a review of this rare syndrome and to highlight this unusual presentation.
Case report
We present the case of a 69 year old Iraqi female patient who initially presented to the American University of Beirut Medical Center in February 2013 with recurrent episodes of fresh blood per rectum upon defecation. In her medical history, she reported having chronic persistent diarrhea (10 stools/24 hours) for the past 5 years. She also reported having occasional rectal prolapse (one episode every 2 weeks) over the same period as well. The patient also noted having weight loss of 10 kg over the past year. Her past medical history included dermatomyositis, diagnosed 4 years ago in Iraq for This article was published in the following Dove Press journal: Clinical and Experimental Gastroenterology 21 June 2013 Number of times this article has been viewed which the patient was on an oral steroid, and a history of left lower extremity deep vein thrombosis for which the patient was taking warfarin. Her past surgical history included right modified radical mastectomy for right breast cancer around 10 years ago. In the emergency department, the patient appeared dehydrated with dry mucous membranes. She had a soft abdomen and a digital rectal exam done at the time was negative. Her blood tests revealed a picture of prerenal azotemia with blood-urea-nitrogen-to-creatinine (BUN/ Cr) ratio of 47 along with hyponatremia, hypokalemia, and hypochloremia (Table 1) . She received intravenous (IV) hydration and stool studies were taken. No infectious or endocrinologic etiology for her persistent diarrhea was found so she was scheduled for colonoscopy. The colonoscopy done 2 days later revealed an ulcerated nearly obstructing mass 10 cm from the anal verge and another 2 cm polyp 30 cm from the anal verge ( Figure 1A and B). An endoscopic ultrasound done in the same setting showed a hyperechoic mass invading the muscularis propria with no enlarged perirectal lymph nodes. She was staged as T2N0 ( Figure 2 ). She underwent a computed tomography (CT) scan of her chest and abdomen as part of her metastatic workup which showed the mass to be a large exophytic enhancing mass in the rectosigmoid colon with well delineated lobular contour and central feeding arterial branches highly suggestive of villous adenoma ( Figure 3 ). It was seen extending inferiorly into the anus along the mucosal lining. There was no evidence of any metastatic lesions. She was scheduled for surgical resection of the mass but she had persistent refractory hypokalemia and hypochloremia. Her electrolyte imbalances were corrected aggressively and she underwent open low anterior resection with primary anastomosis. Her final pathology report came out as large villous adenoma (12 cm) and tubulovillous adenoma (5 cm), both of which were negative for invasive carcinoma ( Figure 4 ). She had a smooth postoperative course and was discharged home 6 days later.
Discussion
About two-thirds of all colonic polyps are adenomas. They occur in about 25% to 30% of patients over the age of 50. 
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around 85% of all adenomas with a 5% risk of harboring malignancy, whereas villous adenoma constitute around 5% of adenomas with a 40% estimated risk of malignancy.
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Colorectal adenomas are premalignant; however less than 5% of adenomas progress to cancer. Studies have shown that the time for an adenoma to progress into cancer ranges between 7 and 10 years. 1 Risk factors for high grade dysplasia and malignant transformation include increased polyp size (.1 cm), multiple polyps, and villous histology. Colorectal polyps greater than 1 cm in diameter with a villous component or severe dysplasia are termed advanced colorectal adenomas (ACA). 6 The prevalence of ACA is low. In a meta-analysis of average risk individuals, the prevalence was 3.8 percent in patients under age 65 and 8.2 percent in older patients. 1 ACA are also associated with synchronous colonic neoplasm. Rectosigmoid ACA in particular have been shown to be associated with proximal ACA, as was the case in our patient. 7 Even large adenomas, however, do not universally develop into carcinoma. 8 This was clearly demonstrated in our case. Such large villous adenoma may, however, cause two important complications: either obstruction or electrolyte imbalance or both. About 2% of patients with rectosigmoid villous adenoma develop hypersecretory complications. 9 The epithelial architecture of secretory adenomas has been shown to be composed largely of mucin-secreting goblet cells. Moreover, segments of intestine affected by villous adenomas have been found to secrete water, sodium, and potassium. The distal location of these lesions does not allow for fluid absorption from remaining normal colonic mucosa. 10 All of these factors contribute to the large volume diarrhea, dehydration, renal dysfunction, and severe electrolyte derangements known as McKittrick-Wheelock syndrome. 2 Our patient satisfied the criteria of this syndrome since she presented with large volume secretory diarrhea and was found on admission to have prerenal azotemia with marked electrolyte dysfunction. The causative lesion in McKittrick-Wheelock syndrome is usually in the rectosigmoid and is normally over 4 cm in diameter.
11 Untreated secretant villous adenomas show a mortality of 100%. 12 As such, aggressive fluid resuscitation and correction of electrolytes is mandatory prior to resection of the tumor. Resection of favorable lesions can be done endoscopically, while surgical resection is reserved for large or circumferential lesions or adenomas containing invasive cancer.
Dermatomyositis and rectal prolapse in the setting of this syndrome are very unusual. These two conditions are directly related to our patient's villous adenoma as they both occurred 
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after her symptoms started 5 years ago. Dermatomyositis which is a rare inflammatory myopathy manifested by cutaneous manifestation and proximal muscle weakness has been shown to occur as a paraneoplastic manifestation of occult internal malignancy. [13] [14] [15] Moreover, recent data suggest a strong correlation between dermatomyositis-associated autoantibodies against TIF1-γ, which plays an important role in cell proliferation, development and apoptosis, and cancer development. 16 It has also been described in the literature in association with colorectal cancers. 17 In some studies, dermatomyositis has been reported to occur up to 4 years prior to the development of malignancy. 18 However, in our literature review, we could find only one case report of a benign tubulovillous adenoma associated with dermatomyositis, which ultimately resolved after resection of the adenoma. 3 Rectal prolapse represents full thickness protrusion of the rectum through the anal sphincter mechanism and it has an incidence between 0.25% to 0.42% in the adult population. 19 Although chronic diarrhea is a risk factor for the development of rectal prolapse, there are case reports of large villous adenomas causing rectal prolapse. 4 Few cases have even been reported with giant villous adenomas causing incarceration of the prolapse. 20, 21 Rectal prolapse has also been associated with colorectal cancer. Rashid et al reported a retrospective study of 70 patients with rectal prolapse in which the prevalence of rectosigmoid was 5.7%. 22 Also, patients with rectal prolapse were found to have a 4.2-fold increased risk of developing colorectal cancer compared with the control group. 22 In conclusion, secretory villous adenomas should be part of the differential in patients with unexplained chronic diarrhea and electrolyte abnormalities. Moreover, new onset dermatomyositis or rectal prolapse of unknown etiology should prompt the investigation for an underlying neoplastic condition.
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